Every recognizable subset of a nitely generated monoid owning a cross-section of entropy zero, is a nite union of products of elements of the monoid and of stars of elements of the monoid. We characterize the recognizable subsets of the plactic monoid over a two-letter alphabet, using a nite union of given recognizable subsets.
Introduction
The study of Young's tableaux from the insertion algorithm of Schensted, and thereafter the examination of the plactic monoid LS81], generated by Knuth's relations, naturally leads us to investigate more on recognizable subsets of the plactic monoid. We rst give a basic understanding of the concepts of recognizability and rationality. We then present the plactic monoid by introducing the requested notions. Next, we restrict ourselves to a two-letter alphabet and we characterize progressively recognizable subsets of this plactic monoid, viewing words as column tableaux.
Preliminaries 2.1 Rationality and recognizability
Let M be a monoid and L be a subset of M. Then L is said to be recognizable i there exists a morphism ' from M into a nite monoid N such that L = ' ?1 '(L). On the other hand, L is said to be rational i it can be obtained from the elements of M by using a nite number of rational operations (sum, product and Kleene star). Let Rec(M) (resp. Rat(M)) denote the set of recognizable (resp. rational) subsets of M. In general, there is no relation between Rec and Rat. In the case of nitely generated monoids, we nevertheless have the following result, due to Mc Knight. Theorem 2.1 Let M be a nitely generated monoid. Then one has:
Rec(M) Rat(M) :
We refer the reader to Ber79] for more details.
Cross-sections and entropy
Let A be an alphabet, let be a congruence on A We associate to each Young tableau a word obtained concatenating its rows from top to bottom. From this word, we rebuild without ambiguity the tableau by cutting the word at each descent. All words obtained in this way are called row tableaux. Similarly, a tableau is seen as a concatenation of columns and a word can be constructed when reading columns of a tableau from left ro right. This kind of words gives columns tableaux. More generally, Schensted described an algorithm, known as the insertion algorithm, to transform any word (seen as a row or column encoding) into a tableau:
Given a tableau T and an element x, we consider two cases. If x is greater than all the values in the bottom row, add simply x in a new box at the end of the bottom row. Otherwise, nd the leftmost value in the bottom row that is strictly greater than x, replace it with x and iterate the process with that value on the above row: Example 2.6 Let A = fa; bg. Then (ba) ? = fb n a n ; n 0g is a rational but not recognizable subset of Pla(a; b). It is easy to check that the left derivatives of (ba) ? form an in nite family of subsets since (ba) ? a ?n = (ba) ? b n for every n. An extension of this writing to an alphabet over three or more letters may undoubtedly arouse some complications. It would also be of great interest to know the star height of the rational set of the plactic monoid. 
